In the present study, the proximate composition, sugar, minerals, total phenolic and flavonoid compounds, and amino acids in Calystegia japonica (C. japonica) were measured to determine if it can be used as a nutritional and functional material for the development of valuable foods. The mean crude protein, fat, and ash contents of the leaves were 5.75, 2.46, and 7.77%, respectively. The soluble-protein contents of the leaves and roots were 146.78 and 33.67 mg%, respectively. The reducing-sugar and free-sugar contents of the leaves were 682.70 and 166.00 mg%, respectively, and those of the roots were 2,934.89 and 37.70 mg%. The mineral content of the leaves was 3,122.13 mg%, and that of the roots was 1,540.85 mg%. The three elements Ca, K, and Mg were very rich in all their parts, with minerals accounting for 96-99% of their total mineral contents. The total phenolic compound of the leaves was 3,028.89 mg%, and the total flavonoid compound was 382.67 mg%. The phenolic and flavonoid compounds in the leaves were more than 7.6 times those in the roots. The free-amino acid levels in the leaves and roots were 2,467.15 and 1,334.81 mg%, respectively. The results of the comparison of the leaves and roots of C. japonica showed that the leaves had a rich proximate composition consisting of minerals, total phenolic and flavonoid compounds, and amino acid. This suggests that C. japonica leaves are potentially useful sources of functional and favorite foods and nutraceuticals.
In preliminary studies, the water and ethanol extracts of C. japonica have a higher xanthine oxidase inhibition than ascorbic acid and butylated hydroxyanisole (4), beneficial effects on antioxidation (5) . Also Kim et al (6) reported the genetical and morphological character of genus Calystegia, Lee et al. (7) was identified volatile flavor. Schimming et al (8) have been reported the chemotaxonomic significance of glycosidase inhibiting polyhydroxy-nortropanes for the 65 convolvulaceous species. Also Tatsuzawa et al (9) reported the flower anthocyanins of genus Calystegia in Japan 
Soluble protein content
The dried C. japonica leaves and roots (10 g) were homogenized and extracted in 10 volumes of distilled water for 30 min, and the extracts were centrifuged at 1,500 rpm for 10 min and supernatant filtered through Whatman No 2 filter paper. Total soluble protein was quantified using the method of Lowry et al (11) . Briefly, a 2 mL of extract were assayed with 1 mL mixed reagent(A : B = 50 : 1, A ; 2% Na2CO3 in 0.1 N NaOH, B ; 1% C4H4KNaO6 in 0.5% CuSO4 Reducing and free sugar contents 
Mineral analysis
The mineral content of C. japonica leaves and roots was analyzed using the method of Yun et al (14) . Dry sample was digested with a microwave oven decomposition system (Milestone Ethos-1600, Monroe, CT, USA). Sample 0.5 g was weighed and placed in a teflon digestion vessel with 6 mL of concentrated (65%) HNO3 and 1 mL of 30% H2O2.
Digests were left to cool and the sample solution was filtered Relax pump time, 5 sec; gas, argon. All samples were measured in triplicate. Lines selected for the determination of the elements are listed in Table 3 .
Total phenolic compound contents
The leaves and roots of C. japonica (10 g ) were extracted with 100 mL distilled water, and the supernatant filtered μg/mL assay solution.
Free amino acid and amino acid derivatives analysis
The dried C. japonica leaves and roots (1 g) was extracted with 100 mL distilled water for 2 hours and filtered through Table 2 shows the soluble protein, reducing sugar contents and free sugar composition in C. japonica leaves and roots.
The soluble contents of the leaves were 146.78 mg%, which is significantly lower (p<0.01) than that observed in the roots The results presents mean ± SD of triplicate determinations. ** p<0.05 (Student' t-test), significantly different compared between two trial groups. 2) tr: trace.
Mineral content
The mineral contents of herbal plant and food are gaining importance because of toxicological as well as their nutritional viewpoints. Dietary intake is considered to be the major supplier of these elements of the body (19). In this study, the mineral composition of C. japonica leaves and roots, performed by ICP-OES, are displayed in Table 3 . The mineral composition and contents of C. japonica leaves and root were difference, with the detected total 12 minerals. The total mineral contents of leaves were 3,122.13 mg% and roots were 1,540 mg%, the leaves were twice more than roots. The three elements Ca, K, and Mg which account for 96% to 99% nd is not detected.
2)
The results presents mean ±SD of triplicate determinations. ** p<0.05 (Student' t-test), significantly different compared between two trial groups.
of total mineral contents, were very rich in all parts. Ca content in leaves were the highest (1,925.20 mg%), comprising more than 61% of the total mineral content, followed by 732.87 mg% for K. And the K in roots (1,282.13 mg%) were more than 83% of the roots total mineral content, and followed Table 4 . The leaves had a higher phenolic and flavonoid compound contents than roots. The phenolic compound contents of leaves and roots were 3,028.89 mg% and 381.11 mg%, and the flavonoid compound contents were 382.67 mg% and 50.49 mg%, respectively.
Kim et al, (2004) reported that the phenolic compound contents of Korean ginseng and Polydonati rhizoma showed 397 mg% and 262 mg%, the flavonoid compound contents were 591 mg% and 51 mg%, respectively. This C. japonica results were higher phenolic compound than the Kim et al, (24) reported. The results presents mean ± SD of triplicate determinations.
The amino acid and derivatives composition of leaves and roots of C. japonica is shown in 
Conclusion
According to the results of the present study, we found that C. japonica leaves are higher than roots, as protein, minerals, total phenolic compounds, flavonoid compound contents, free amino acid and amino acid derivatives. This suggests that C. japonica leaves are a good source of nutrient and micronutrients for health, C. japonica is a potentially useful of resource for the functional and favorite food and nutraceutical.
